In vivo 15N NMR studies of regulation of nitrogen assimilation and amino acid production by Brevibacterium lactofermentum.
Glutamic acid producer Brevibacterium lactofermentum intact cells were used to demonstrate the feasibility of in vivo 15N NMR to follow nitrogen assimilation and amino acid production throughout the growth cycle. The induction of glutamic acid production by different growth conditions was studied. Intracellular and extracellular levels of free metabolites were estimated as function of oxygen supply and biotin concentration. 15N NMR enabled us to distinguish two phases during the fermentation. At the early stage of fermentation, glutamic acid was accumulated intracellularly independent of oxygen supply and no product was excreted. In the late growth phase, the permeability of the cells developed and L-glutamic acid was excreted. The effect of aeration and biotin concentration on cellular contents and excretion was also studied by 15N NMR. Glutamate, N-acetylglutamine, and glutamine were the main nitrogenous pools independent of cell culture conditions. Free ammonia was not accumulated intracellularly although glutamic acid fermentation can be characterized as the process of nitrogen assimilation and the uptake of ammonia is the key step. In conclusion, the application of in vivo 15N NMR spectroscopy unraveled various problems of nitrogen metabolism, in a rapid and nondestructive manner.